Although UV-B makes up only a small fraction of the sunlight that reaches the Earth's surface, it serves as an important signal in plants, with effects on plant architecture and metabolism, for instance (reviewed in Jenkins, 2009). Arabidopsis thaliana UV RESISTANCE LOCUS8 (UVR8) has recently been established to be a UV-B photoreceptor, opening the door to elucidating UV-B signaling pathways in plants (reviewed in Heijde and Ulm, 2012). As it mediates the activation of downstream genes in response to UV-B, UVR8 changes from a dimer to monomer and interacts with the E3 ubiquitin ligase CONSTITUTIVELY PHOTOMORPHOGENIC1 (COP1). UVR8 is a b-propeller protein with several conserved Trp residues that have been suggested to be important for its function. Now, O'Hara and Jenkins (pages 3755-3766) have thoroughly characterized the roles of these residues.
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O'Hara and Jenkins mutated each of the 14 Trp residues in UVR8 and analyzed their effects on several aspects of UVR8 function. First, the authors examined whether the mutations abolished the UV-B-dependent interaction between UVR8 and COP1 proteins heterologously expressed in yeast. In addition, they tested whether green fluorescent protein fusions of the mutated proteins could complement the uvr8 mutant in terms of restoring UV-B-induced expression of ELONGATED HYPOCOTYL5 and CHALCONE SYNTHASE and UV-B suppression of hypocotyl extension. They also tested whether the mutants rescued the UV-B sensitivity of the uvr8 mutant. Eight of the single mutations and some combinations of double mutants were still able to interact with COP1 in response to UV-B and rescued the uvr8 phenotypes, suggesting that most of the Trp residues in UVR8 are not necessary for its function.
Six Trp and one Tyr residue form a ring in the core of UVR8, with each blade of the propeller contributing one residue (see figure) . The authors found that aromatic residues were required in three of these positions for UVR8 function, likely to maintain the protein's structure. When the authors examined Trp residues on the interface between dimeric UVR8 molecules, they found that mutation of any of the excitonically coupled triad Trp residues 233, 285, and 337 to Ala led to constitutive COP1 interaction in yeast, whereas mutation to Phe or Tyr abolished COP1 interaction. However, COP1 interaction was not always sufficient to complement the uvr8 mutant phenotypes: Neither Ala nor Phe could substitute for Trp-285 in UVR8 function. Similarly, monomerization alone is apparently not enough to activate UVR8; when Trp-285 was substituted with Ala, the protein appeared as a monomer but was nonfunctional in planta.
Overall, this exhaustive characterization supports that Trp-285 is essential to UVR8 function, likely acting as the principal chromophore, and that the two other triad Trps are also important, with Trp-337 less vital than Trp-233. In addition, the data suggest that the model for UVR8 function via UV-Binduced monomerization and binding to COP1 needs to be revisited. This is especially important given the fact that COP1's interaction with other proteins (including other photoreceptors) has been thought to be integral to their mechanisms as well. 
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